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of showing, I recently submitted the patient to a careful examina-
tion with the following1 results :—

He is a man aged fifty-seven, an intelligent artisan. Weber's test
was positive on the right side. On the left side, which was the side
operated on, there was no bone conduction whatever with any
tuning fork, but when the acoumeter was placed in contact with
that side of the head, he said that, although he heard it, he was
unable to say that it was with the right ear. From this I think
we may assume that bone conduction by means of the acoumeter,
in grave nerve deafness, is useless for diagnostic purposes.

On the right-hand side he had a loss of twelve seconds in his
air conduction with C4 tuning fork.

I now proceed to attempt to determine to what extent the tuning-
forks would be heard with the sound ear, when that was tightly
dosed, and the tuning fork held on the opposite side of the head.
The result of these observations was that no tuning fork held
thus could be heard below C:\ that if Cs was struck sufficiently
hard it would be heard by the sound ear to within thirty
>eeonds of its ceasing to vibrate, and C4 forty-five seconds.
Deducting from this forty-five seconds the twelve seconds which
were lost in air conduction on the sound side, we have then left
the fact that if a tuning fork of high pitch is struck with too
trreat violence, the sound may be perceived by the sound ear, and
attributed to the diseased one, if the duration of its vibration is
over thirty seconds, and this might apply also to lower-pitched
tuning forks, if they were struck so as to obtain over-tones.

I may also say in connection with tuning fork tests, that I
consider it extremely probable that the diminution in the bone
conduction noticed with increasing age is due in part to the gradu-
ally increasing porosity of the petrous bone, and to the consequent
'Ijfticulty which sound has in penetrating it, especially in the case
<>f high tones.

THE INDICATIONS FOR OPERATIVE PROCEDURES IN CON-
NECTION WITH THE LATERAL SINUS AND INTERNAL
JUGULAR VEIN. WITH ILLUSTRATIVE CASES.1

BY JAMES H. NICOLL. M.B., CM.G LAS.
*-<>nsulting Surgeon, Glasgow Ear Hospital; Professor of Surgery, Anderson's

College, Glasgow.

*HE circumstances in which operations on the lateral sinus and
jugular vein are called for concern the general surgeon and the

1 Communicated to the Otological Society of the United Kingdom, May 21, 1904.
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otologist. They constitute a wide field in operative surgery.,
presenting numerous cases in which the interests of the patient
are best served by the co-operation of the specialist and the general
surgeon.

Either vessel may demand attention on account of some affection
peculiar to itself. On the other hand, operation may be necessary
in either because of some affection of the other.

The operations performed may be tabulated as follows :

P*

i:

THK SINUS.

(a) Operative interference on account of some involvement of the
walls or contents of the sinus itself.—Such involvement, while
frequently suspected from the symptoms presented, is, as a rule,
demonstrated in the course of a radical mastoidectomy. The treat-
ment necessary is so well established in otological practice that,
were it not for the directions given in a number of works ov
general and operative surgery, reference to the matter might be
omitted. It may be well, however, to emphasise the rule that,
given a sinus opened for infective thrombosis in the sigmoid
region, the exposure and opening of the vessel must be continued
until the end of the thrombus is reached. Such has been the
routine practice of otologists for years, and in a number of cases
the resulting operation has exposed the sinus as far as the
torcular. The removal of the whole of the infective thrombus
constitutes the patient's main chance of escaping general pyajmic
dissemination. Further, even when such has already occurred,
the removal of the thrombus cuts off the supply of pyogenic emboli,
and the result may be recovery, as in the case of a patient present,
the particulars of whose case are recorded in the last edition of
Barr's " Diseases of the Ear." In this case Dr. Barr and myself
removed the thrombus extending from sigmoid to torcular (tying
the jugular also in the neck), after the patient had developed
pysemic pulmonary abscess, with ultimate recovery.

(h) Operative interference vith the sinus on account of *ome

affection of the jugular vein.—These cases concern the general
surgeon rather than the otologist. Two typical cases will indicate
the scope of surgery in this direction:—

(1) J. C , aged ten, shown to the Society to-day. Seven
months ago, while clearing out caseating tubercular glaiul̂
from her neck, in which the tissues were " massed" by dense
periadenitic induration, I accidentally tore the jugular so close to
the base of the skull that ligature proved impracticable and packing
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insufficient. I therefore opened the mastoid process (avoiding the
antrum), exposed the sigmoid sinus, and, with the point d'appui
furnished by the skull, readily controlled the haemorrhage in the
neck by packing the sinus. That measure I had previously carried
out in other cases.

(2) Case of a patient with malignant disease of the tonsil and
fauces implicating the lateral pharyngeal wall. In this case,
operated on nine years ago, the common carotid artery was
ligatured as a preliminary step, and, at the same time, the venous
channel was abolished by tying the jugular and opening and
packing thesigmoid sinus in the skull. Ten days later I attempted
to resect the cancerous mass. The operation was abandoned owing
to the arterial conditions. The external carotid and its lingual
and facial branches were found to be thrombotic. The internal
carotid, however, contained fluid blood and presented the arterial
pulse transmitted by the circle of Willis. The venous channel
was found to be impervious and thrombosed.

I

THE INTERNAL JUGULAR VEIN.

(a) Operative interference on account of some affection implicating
the vein itself.—Of diseases involving the vein that most frequently
found is some affection of the deeper cervical lymphatic glands, in
which tuberculosis, pyogenic inflammation, carcinoma, and lymph-
adenoma are common. Operations for the treatment of such con-
ditions constantly present to the surgeon one or other of two
contingencies, in which it is necessary to deal with the internal
jugular vein:

(1) Accidental wound of the vein or of one of its main entering
tributaries. In such event, in a case with much periadenitic indu-
ration, the finding and ligaturing of the vessel may prove a task of
no little difficulty. The old surgical rule, that that which cannot be
secured and safely left should be removed, suggests the obvious
course of extending the skin incision and applying ligatures to the
vein at points where the anatomical relations of parts can be made
°ut above and below the indurated area where the wound occurred,
with removal of the intervening portion of the vein en masse with
the adherent glands. Should, however, the patient be a girl, to
whose parents the surgeon has optimistically spoken of "tunnelling"
out the glands through a skin incision of " one inch," he is occa-
sionally tempted to abandon procedure secundum art em, and to
trust to that "fate" which has been declared to be "ever better
than design." Whatever her power in affairs in general, it may be
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V

conceded that, when fate assumes the form of a competent nurse, and
her thread that of a strip of gauze packing, the ultimate result is
frequently better than that of the more surgically correct formal
procedure.

(2) Involvement of the vein in the glandular mass of so intimate
a character that attempted freeing would appear to be futile. In
such a case removal of several inches of the vein en masse with the
glands is deliberately included in the design of the operation. In
the specimen shown to the Society the mass of glands surrounding
the vein removed happens to be tubercular. The operation is
more frequently called for in the case of carcinoinatous and lymph-
adenomatous glands.

(b) Operative Interference with the vein on account of some disease
affecting the sinus.—The jugular vein may be dealt with in an
emergency, or its closure may be a feature in a deliberately planned
operation.

(1) Emergency.—Accidental wounding of the sigmoid sinus i>
not infrequent in the course of radical mastoidectomy. The resulting
haemorrhage obscures the operation field, and may amount to a
serious loss before the end of the operation. Ligature of the vein
largely reduces the haemorrhage, checking all How from the lower
end of the divided sinus—a flow which may become enormous in
any respiratory difficulty under anaesthetic and during the vomiting
of recovery.

Ligature of the vein in such emergency secures the patient,
further, against the risk of pyjemia through respiratory aspiration
into the wound in the sinus of pyogenic material dislodged in the
further course of the mastoidectomy.

Accidental wounding of the sinus may occur also during the
subsequent dressing of the mastoidectomy cavity, as in one of the
cases shown to the Society.

A. U , aged five, radical mastoidectomy, August, 1900, for
tubercular disease of the middle ear and mastoid. Extensive cario-
necrosis of mastoid dealt with, and sinus freely exposed in conse-
quence. Three weeks later, during re-introduction of the gauze
packing, the sinus was lacerated by the probe. The jugular was
tied in the neck and the packing secured in the mastoidectomy
cavity by sutures through the skin.

(2) Ligature or excision of the jugular vein as an operation
deliberately planned.—In cases of infective sinus thrombosis it is
an essential that, so far as the main channel at least is concerne1';
the end of the thrombus be reached. This involves following the
intra-cranial channel to the torcular or further, and the inspection ot
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the jugular vein in the neck, with ligature or excision, in some
cases as low as the first rib. Measures thus indicated for tlie vein
commonly constitute a feature in the operation on the sinus, and
the work of Horsley, Ballanee, and others places the obliteration of
the jugular vein in the position of the natural termination of a
niastoidectoniy in which the sinus has been found involved, or of a
measure to be carried out at a subsequent early operation. In such
a case co-operation between otologist and surgeon ism the patient's
interests, if for no other reason than that a resection of the jugular
is not a measure to be undertaken by the same fingers and instru-
ments as have just left a septic mastoid antrum.

Ligature or rejection of tJie juyular rein o.y a preliminary to
iiia.stoidectoiHij.—For some years I have made it a routine practice,
m two classes of cases, to deal with the jugular vein in the first
instance as a preliminary to mastoidectomy. These cases are :—

(1) Cases in which the ear and mastoid disease has produced
secondary mischief in the cervical glands. Such cases, so far as
my experience goes, are more common in children than in adults.
Further, the mastoid affection is commonly of tubercular nature,
with earioneerosis of the mastoid, often extensive, and necessitating
in consequence more than one operation to complete the cure. In
-ucli eases the glands are removed from the neck and the jugular
vein dealt with as the first step in the radical mastoid operation.

Three of the cases shown to the Society were thus dealt witli:—
J. (J , aged three, operation 1902, and J. 1) , aged seven,
operation 1901, were affected on one side only. They are both
roundly cured,apparently,and have been selected as illustrating also
'he two common results of healing after mastoidectomy of a radical
kind in which no grafting "was employed. In the case of J. G
the cavity has quite closed, and the evidence of the mastoidectomy
<•<insists in the crescentic scar behind the auricle. In the case of
J. I) there remains a cavity of the size of a sparrow's egg, or
larger. This has become completely " papered " by an ingrowth
°f epidermis from the margins, and communicates freely with the
middle ear. In this case the result entails this disadvantage to the
')().v, who is now at school, that when his bigger schoolmates are
'die they capture him, fill the cavity with earth, and implant
therein a spent lucifer match, which he is forbidden to remove on
l'iiin of dire consequences.

The third case, J. M , aged fourteen, is shown as illustrating
the results of such treatment carried out on both sides, the right in

and the left in 1908.
(2) Cases in which no glandular affection exists, but in which

I f f ,
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there is reason to suspect either actual sinus involvement or such
an extent of carious mischief as will probably necessitate exposure
of the sigmoid curve of the sinus. The latter cases not infrequently
demand repeated operation for removal of carious bone. In such
cases the jugular is ligatured as the first step in operative treat-
ment. Two of the cases shown belong to this category:—

H. N , aged three, operation 1902, has been selected as
illustrating cure attained after three operations for removal of
caries. The amount of bone removed may be judged by the size of
the skin-" papered " cavity behind the auricle.

M. G- , aged five, has been selected for two reasons. The
disease, and consequent operation, were bilateral. Both sides have
been operated on for caries on several occasions. In neither side,
however, has cure yet been attained. In such a case preliminary
ligature of the jugular is in some degree a safeguard against
haemorrhage from accidental wounding of the exposed sinus in
repeated operations, or in course of prolonged dressing by packing
(vide supra—Case of A. U ). It is also a safeguard against
general haematogenous infection of tubercular or pyogenic nature.

Preliminary obliteration of the venous channel may be made
more complete, as the following case illustrates :—

M. S , aged sixteen, operation 1901, symptoms of acute
mastoid empyema with probable sinus thrombosis. Ligature of
jugular vein at level of sixth cervical vertebra. Exposure of
lateral sinus midway between sigmoid and torcular; opening of
sinus and occlusion by packing. Neck wound accurately closed by
suture. Scalp wound temporarily closed by suture over the pack-
ing in the small trephine aperture in the skull. Both wounds
covered by iodoform collodion. Radical mastoidectomy—purulent
contents cleared from antrum and attic; sinus exposed at sigmoid
curve, apparently healthy, and not dealt with. Uneventful re-
covery. Packing in mastoid cavity renewed daily. On fourth day
mastoid cavity appeared dry—wound over trephine aperture for
lateral sinus therefore re-opened and packing in sinus groove
changed. Both mastoid and sinus wounds re-packed daily till
tenth day, when the latter was finally closed by suture.

Preliminary abolition of the venous current by means of ligature
or resection of the internal jugular, with or without closure of
the lateral sinus, is an operation which, with ordinary aseptic
technique, presents risks which may be regarded as trivial. Its
advantages are:—

(1) That, as the initial step in the operative treatment, or as a
distinct preliminary operation, it is performed by clean hands and
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instruments, and not by hands and instruments soiled by the septic
contents of the mastoid- cavity previously dealt with.

(2) That the incision necessary may be utilised for the removal
of infected cervical glands.

(3) That in cases in which, on exposing the sigmoid sinus in the
course of a mastoidectomy, the discovery of presumptive evidence
of infective thrombosis leads to the opening of the sinus and the
demonstration of the thrombus (often in the shape of flocculent
patches along one wall only), ligature of the jugular carried out
then may prove futile in preventing pyaemic dissemination. In
such a case the disturbance of the sinus wall, in its exposure,
palpation and opening up, will have gone far to dislodge portions
of the septic thrombus into the venous channel patent to the
general circulation. Preliminary ligature obviates such risk.

CASE OF TRAUMATIC ATRESIA OF THE MEATUS
SUCCESSFULLY TREATED BY OPERATION.1

By MACLEOD YEARSLEY, F .R .C .S .ENG. ,

Surgeon to the Royal Ear Hospital, London.

THE patient, J. R , aged forty-three years, was first seen on
September 18, 1901. He was thrown out of a cart fourteen years
before in Australia, when his left auricle was nearly torn off. The
ear was readjusted, but in the after-dressing the tube was not
properly inserted and the meatus became closed. A pin-hole orifice
opened of itself in front of the lower part of the helix six to nine
months later, from which a slight serous fluid exuded occasionally.

Eighteen months before consultation he began to complain of
pain in the left ear, preventing sleep. There was tinnitus, with a
feeling of great fulness and headache. On examination the ear
presented the cicatrised condition shown in the sketch (I). Practic-
ally the whole concha was filled with firm fibrous tissue. In front
of the lower part of the helix was a very small opening, which
admitted only a Hartmaim's probe (A, in Sketch I). The watch
was heard faintly on pressure, and there was no loss of bone-
conduction to the tuning-fork.

Chloroform was administered on November 6, 1901, and the
auricle and membranous meatus were turned forward by a semi-
circular incision over the mastoid. The whole meatus was found to

1 Comnitinicated to the Otological Society of the United Kingdom, May 21,1904.
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